This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
B07B 1/46, B01B 29/07 



(11) International Publication Number: WO 97/03765 

(43) International Publication Date: 6 February 1997 (06.02.97) 



(21) International Application Number: PCT/EP96/03103 

(22) International Filing Date: 10 July 1996 (10.07.96) 



(30) Priority Data: 

08/504,495 



20 July 1995 (20.07.95) 



US 



(71) Applicants (for all designated States except US): ENVIRON- 

MENTAL PROCEDURES, INC. [US/US]; 6829 Flintlock, 
Houston, TX 77240-0877 (US). LUCAS. Brian, Ronald 
[GB/GB]; 135 Westhall Road, Warlingham, Surrey CR6 
9HJ (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): LEONE, Vincent, D. 
[US/US]; 12146 Burgoyne, Houston, TX 77077 (US). 
WALKER, Jeffrey, E. [US/US]; 107 Valleyview, Lafayette, 
LA 70501 (US). GRICHAR, Charles, N. [US/US]; 303 
Graceland, Houston, TX 77009 (US). MCCLUNG, Guy, 
L. [US/U S]; 8 130 Vintage Creek, Spring, TX 77379 
(US). SEYFFERT, Kenneth, W. [US/US]; 1019 LaMonte, 
Houston, TX 77018 (US). 

(74) Agent: LUCAS, Brian, Ronald; Lucas & Co., 135 Westhall 
Road, Warlingham, Surrey CR6 9HJ (GB). 



(81) Designated States: AL, AM, AT, AU, AZ, BB, BG. BR, BY, 
CA, CH, CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IL, 
IS, JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV, 
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO. RU, 
SD, SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, US, UZ, 
VN, ARIPO patent (KE, LS. MW, SD, SZ, UG), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, 
CM, GA, GN, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 
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A generally rectangular screen for a 
shale shaker or other vibratory device com- 
prises a frame with sides (12, 14), undulat- 
ing screen material (16) and strips (20) of 
metal attached to and supporting the screen 
material (16). The invention also comprises 
a vibratory device fitted with a shale shaker 
as aforesaid. The screens are easy and inex- 
pensive to make and transport, are efficient 
and are consumable. 
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SCREEN FOR USE IN VIBRATORY SHAKER DEVICE 
FIELD OF THE INVENTION 

The present invention relates to a screen for use 
in a vibratory shaker device, and to a shale shaker or 
5 other vibratory shaker device provided with one or more 
of the screens as aforesaid. The screens may be general- 
ly flat, or they may be non-flat and are usually, but 
not exclusively, rectangular in shape. 
BACKGROUND TO THE INVENTION 

10 The need for solids control in drilling mud used in 

hydrocarbon well drilling is well known. Drilling mud is 
typically a mixture of clay, water and various addi- 
tives. It is pumped down through a hollow drill string 
(pipe, drill collar, bit, etc.) into a well being 

15 drilled and exits through holes in a drill-bit. The mud 
picks up rock cuttings and other solids from the well 
and carries them upwardly away from the bit and out of 
the well in a space between the well walls and the drill 
string. If drilled solids are not removed from the mud 

20 used during the drilling operation, recirculation of the 
drilled solids can give rise to weight, viscosity and 
gel problems in the mud, as well as increasing wear on 
mud pumps and other mechanical equipment used for dril- 
ling. Therefore, at the top of the well, the solids- 

25 laden mud is discharged over a shale shaker, which is a 
device which typically has a series of screens arranged 
in tiered or flat disposition with respect to each 
other. The screens catch and remove solids from the mud 
as the mud passes through them. The prior art discloses 

30 a wide variety of screens for shale shakers, and of 
vibratory shaker devices which use them. 

In some shale shakers a fine screen cloth is used 
with the vibrating screen. The screen may have two or 
more layers of screen cloth. It is known that the layers 

35 may be bonded together, and that one or more supports or 
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a perforated or apertured plate may be used beneath the 
screen or screens. The frame of the vibrating screen is 
resiliently suspended or mounted upon a support and is 
caused to vibrate by a vibrating mechanism e.g. an 
5 unbalanced weight on a rotary shaft connected to the 
frame. For removal and disposal of solids , each screen 
may be vibrated by vibratory equipment to create a flow 
of trapped solids on the top surface of the screen. The 
fineness or coarseness of the mesh of a screen may vary 
10 depending upon mud flow rate and the size of solids to 
be removed. 

Many screens used with shale shakers are flat or 
nearly flat (i.e. substantially two-dimensional). Other 
screens are three-dimensional and have corrugated, 

15 depressed or raised surfaces. US-A-5 417 793, 5 417 858 
and 5 417 859 disclose non-flat screens for shale sha- 
kers. These screens have a lower planar apertured plate 
with a multiplicity of spaced-apart apertures or open- 
ings therethrough. Undulating screening material is 

20 bonded to the apertured plate at the undersides of the 
troughs. However, such screens have a number of disad- 
vantages. The flow area is occluded by solid parts of 
the apertured plate. It is necessary either to purchase 
apertured plate, which is relatively expensive, or to 

25 provide for in-house perforation of a solid plate. The 
weight of the plate increases wear on parts such as 
rubber screen supports or cushions and can inhibit 
vibration. The large surface area of the plate requires 
a relatively large amount of bonding material for bond- 

30 ing screens to the plate. The greater the weight of the 
finished screen is, the more difficult and dangerous it 
is to handle, and the more it costs to transport. 

There is a need for a supported flat or three- 
dimensional screen which is efficient, disposable and 

35 cost-effective, but easy and inexpensive to make, easy 
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to handle and relatively Inexpensive to transport. 
SUMMARY OF THE INVENTION 

In one aspect, the Invention concerns the use of 
relatively narrow metal or other strip material to 
5 support the screening material of a vibratory shaker 
screen. Thus the Invention provides a screen for a 
vibratory shaker device comprising screening material 
which extends over the area of the screen and Is suppor- 
ted by at least one relatively narrow strip. 

10 The invention also provides a screen for a vibra- 

tory shaker, comprising: 

screening material having a series of raised por- 
tions defining an undulating shape; 

at least one support strip beneath said screening 

15 material and In contact therewith, the or each support 
strip having at least one raised part thereof with a 
shape corresponding to the shape of a raised portion of 
the screening material, and the at lest one raised part 
being positioned beneath and supporting the raised part. 

20 The invention further provides a screen for a 

vibratory shaker device comprising: 

screening material having a series of raised por- 
tions defining an undulating shape; 

a plurality of support strips beneath said screen- 

25 ing material and in contact therewith, each support 
strip having a plurality of raised parts thereof each 
with a shape corresponding to a shape of the raised 
portion of the screening material and each of the raised 
parts being positioned beneath and supporting a raised 

30 portion of the screening material; 

a plurality of base strips, one base strip for each 
support strip with each of the support strips being 
positioned on a corresponding base strip, each base 
strip optionally having a plurality of base strip holes 

35 therethrough, and each support strip optionally having a 



WO 97/03765 



- 4 - 



PCT/EP96/03103 



plurality of support strip holes therethrough. 

The invention also provides a vibratory apparatus 
comprising a vibratory shaker device and one or more 
screens as aforesaid mounted on the vibratory shaker 
5 device. Thus the Invention may provide a shale shaker 
with a frame, a screen mounting apparatus or "basket", 
one or more screens as described herein, and basket 
vibrating apparatus. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

10 The screen of the invention may have one or more 

upper screen, screen cloth or screen mesh layers. If 
more than one layer is present, the layers may be bonded 
together at discrete points, at discrete areas or over 
their entire surface. 

15 The layer or layers are mounted on frame which may 

have rigid supports on each of two spaced-apart sides 
of the layers or may be a full four-sided frame. 

The support material may be of steel, aluminium 
or plastics. It may take the form of a strip or strips 

20 of any appropriate width and thickness, typically 1.3- 
7.6 cm (0.5-3") in width and 0.8-3. 2mm (1/32-1/8") in 
thickness. It may take the form of rods of diameter 0.8- 
3.2mm (1/32-1/8"). The screen may use strips of differ- 
ent materials secured across two or more frame sides. 

25 For example, in a rectangular screen strips which run 
across the screen may be made of plastics and strips 
which run from end to end of the screen may be made of 
metal or vice versa. Where the frame consists of sup- 
ports on each of two spaced-apart sides, a strip or 

30 strips may be directed parallel to the two sides and, 
where more than one strip is present, they may be spaced 
apart across the area of the layer or layers. The strip 
or strips may be directed non-parallel to the two sides, 
and in the case of a rectangular frame they may extend 

35 diagonally part-way or the full way from one corner to 
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the other. 

The strips or rods may be bonded, sintered, welded 
or otherwise secured (herein referred to collectively as 
"bonded" ) to the layer or layers at substantially every 
5 contact point or at selected Intermediate contact 
points. Where a three-dimensional undulating layer or 
layers of screen, screen cloth, screen mesh or a combi- 
nation thereof is used, some or all of the troughs may 
be bonded to a strip or strips or portions thereof, and 

10 all or only a portion of a trough may be bonded to the 
strip or strips. 

Some known shaker screens have a frame side with an 
in- turned edge which facilitates hooking of the screen 
e.g. to a vibrating basket. In one form of screen, a 

15 strip as described above which extends between two frame . 
sides may also extend into and become this in-turned 
hooked edge. In another form of frame the strip or 
strips is or are secured to a portion of a side member 
providing a hook. To reduce or prevent fluid leakage at 

20 the interface between the hook and the strip, a steel 
strip may be welded to a metal hook or a non-metal strip 
may be bonded to a metal or non-metal hook. In a further 
form of frame, side members are not present and only a 
series of strips with hook edges supports the screening 

25 material and provides for its mounting to a shale sha- 
ker. In other embodiments in which two frame sides are 
used, support strips at opposite ends of the frame sides 
may also serve as end members across the ends of the 
layer which are not provided with side members. Such 

30 strips may be located at the leading and trailing edges 
of the layers. 

Where the undulations in the layer form depressed 
or lower areas on or across the layer which form a 
generally lower path for fluid moving part-way or the 

35 whole of the way across the screen, the support strip or 



WO 5*7/03765 



PCT/EP96/03103 



strips may be positioned beneath the layer or layers at 
any desired angle to the direction of flow of fluid 
across the screen. Where the entire screen surface, has 
undulations in the same general direction, the screen 
5 may be disposed so that fluid flows across the screen 
either in the same direction as the undulations or 
transverse to the undulations. In either case, the strip 
or strips beneath the layers may be in the direction of 
flow or transverse to it. 

10 The strips or rods described above may have one or 

more projection portions formed integrally therewith or 
secured thereto and which project into troughs or areas 
of the layers. Such projecting portions may be shaped or 
configured to mate with the shape of a hill, valley, 

15 trough or indented area. They may be bonded to the 
layers at such areas, may be bonded only to the sides of 
such areas and not to the uppermost part of a raised 
portion thereof, or may be adjacent such areas without 
bonding thereto. If there is a series of parallel 

20 troughs or a plurality of adjacent indented areas, such 
projections may be provided in all such troughs or 
areas, in only one such trough or area, in troughs or 
areas only adjacent frame sides, or only in troughs or 
areas in the middle of the frame. 

25 Where the screen has a series of parallel troughs, 

alternating flat strips and strips with one or more 
projections as described above can be used. Non-flat 
strips can be used which have a shape that corresponds 
to the series of troughs, e.g. with an undulating layer 

30 or layers, a corresponding undulating strip can be used. 
Such strips can be used instead of or in combination 
with flat strips as previously described. 

Any strip used herein may have holes through it to 
facilitate fluid flow. 

35 Any strip, combination of strips or pattern of 
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strips disclosed herein may be used with a generally 
flat ( B two-dimensional " ) screen. 

In the screens used herein, the screening material 
may be sintered to itself, individual screen wires may 
5 be sintered to each other, one or more layers of screen 
material, cloth, mesh or screen may be sintered to each 
other, and any screen material may be sintered to any 
strip disclosed herein, either entirely along its length 
or at selected points or areas therealong. 

10 A screen as described in Patents US-A-5417793, 

5417858 and 5417859 may be provided but with the aper- 
tured plate required by these patents deleted, and there 
being used instead a coarse mesh or coarse flexible 
mesh. This mesh may be lmesh to 3 mesh with 2 mesh being 

15 used in a particular embodiment. Any strip, combination 
of strips or pattern of strips disclosed herein can be 
used in place of the apertured plate required by these 
patents, and any strip or strips disclosed herein may 
also be used in combination with the apertured plate 

20 required by these patents. 

The invention will now be described, by way of 
example only, with reference to the accompanying draw- 
ings, in which: 

Figs. 1A-1D are respectively a perspective view, a 

25 side view, and end view and a bottom view of a screen 
according to the invention; 

Figs. 2A-2C are respectively a top view, a side 
view and a bottom view of a second screen according to 
the invention; 

30 Figs. 3-6 are bottom views of third to sixth 

screens according to the invention; 

Figs. 7A-7D are respectively a top view, a bottom 

view, an end view and a side view of a seventh screen 

according to the invention 
35 Figs. 8A-8C are a bottom view of part of a screen 
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with cross-strips, an end view of part of the screen and 
a further end view of part of the screen; 

Figs. 9-11 are end cross-sectional views of strips 
for use in the present invention; 
5 Figs. 12 and 13 are end views of parts of screens 

according to the invention; 

Fig. 14 is a perspective view of a shale shaker 
according to the invention; 

Figs. 15A-15B are respectively a bottom view and a 

10 side view of a further screen according to the invention 
Figs. 16A-16B are respectively a top and a side 
view of a support strip according to the invention; 

Figs. 17A-17B are top and side views of a further 
support strip according to the invention; and 

15 Fig. 18 is a side view of part of a screen accord- 

ing to the invention. 

In Figs. 1A-1D, a rectangular screen 10 has a frame 
with two side members 12,14 connected to strips 20 
which extend between the side members 12, 14. The strips 

20 16 provide a support for a screen 16 which may be flat 
but in this instance is an undulating screen with hills 
22 and valleys 24. The undulations are directed trans- 
versely of the frame parallel to the side members 14 
and crossing the strips 20. Plugs 26 plug the ends of 

25 the hills 22. Three-dimensional screens with plugged 
ends are disclosed in US Application No 08/282983, the 
disclosure of which is incorporated herein by reference 
[***p u blication No to be provided or copy to be 
filed***]. The screen 16, and any other screen or 

30 screening material disclosed herein, represents any 
known mesh, screen or screens, in any combination, 
bonded together or unbonded. Each bottom part 28 of a 
valley 24 is glued by epoxy or other adhesive to the 
strips 20 where the strips 20 run under the screen 

35 material 16. The side members 12,14 optionally have a 
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hook portion 30 which facilitates screen mounting in 
certain shale shakers. When the screen 10 is mounted in 
a shale shaker, the direction of flow of drilling fluid 
(indicated by the arrow labelled FLOW) is generally 
5 parallel to the undulations. 

Figs. 2A-2C show a rectangular screen 30 having 
frame side members 32,34 between which is mounted undu- 
lating screen material 31 with its folds directed long- 
itudinally of the frame. Any strip or strip combination 

10 disclosed herein can be used in the screen 30 below the 
screen material 31. The undulations are defined by 
hilltops 36 and valleys 38 of the screen material 31. 
are directed generally perpendicular to the side members 
32. When the screen is mounted on a shale shaker, the 

15 direction of flow of drilling fluid is across the 
screen 30 (as shown by the arrow labelled FLOW) and at 
right angles to the general direction of the hills and 
valleys 36,38. In one form of the screen the strips are 
aligned with the direction of the valleys, and in an- 

20 other form of screen there is a strip or rod under each 
valley. Instead of a strip or strips beneath the screen 
material 31, an apertured plate may be used, which is 
not an equivalent of a rod or strip or of a series of 
strips. 

25 Figs. 3-6 show rectangular frames having alterna- 

tive configurations of bottom support strip which can be 
used with any screen disclosed herein, and with any form 
of screening material disclosed herein. Fig 3 shows a 
screen 40 having undulating screening material 41 whose 

30 folds run transversely of the screen between frame side 
members 46,47. A bottom support structure comprises 
four longitudinally directed strips 42 spaced apart 
transversely of the frame and like those in Fig ID and 
two further strips 44,45 along the ends of the screening 

35 material 41, which strips are like the previously de- 
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scribed strips. Fig 4 shows a screen 50 having screening 
material 51 within a frame defined by side members 
52,54 and end members 53 , 55. Three support strips 56 are 
spaced apart along the frame and run from one end member 
5 55 to the other end member 53. Fig. 5 shows a screen 60 
having screening material 61 with folds directed trans- 
versely of the frame parallel to side frame members 
62 r 63. The screening material 61 is supported by strips 
64,65 that run along opposed sides of the frame between 

10 one side member 62 and the other side member 63 and by 
diagonal cross-strips 66. Strips can be used which are 
not full diagonals but which extend from any point on a 
first frame side or end member to any point on a 
second frame side or end member or strip which is at 

15 right angles to the first one- Fig- 6 shows a further 
screen 70 with screening material 71 whose undulations 
run transversely of the frame. The screen has side 
members 72,73 and end strips 76. Three strips 74 are 
spaced apart at intervals longitudinally of the frame 

20 and run transversely of the frame from one end strip 76 
to the other. Four strips 75 are spaced apart at inter- 
vals transversely of the frame and run from one side 
member 72 to the other side member 73. 

Figs. 7A-7D show a screen 80 having side members 

25 82,83 between which is secured screening material 81. 
The frame sides include hooks 84. A rigid metal sheet 85 
having a plurality of openings therethrough provides 
bottom support. The screening material is undulating 
with hilltops 86 and valleys 87. The screen 80 is placed 

30 in a shale shaker so that the direction of flow of 
drilling fluid across the screen (as shown by the arrow 
marked FLOW) is transverse to the general direction of 
the hills and valleys. A support strip or strips as 
disclosed herein may be used with this screen. An 

35 opening 88 at the end of each undulating section of the 
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screening material 81 may be closed off by initially 
applying an excess of screening material so that a 
portion thereof extends beyond what will be the final 
outer boundary of the screening material. The excess 
5 portion is cut, folded back over the opening to close it 
off, and then secured in place with adhesive or welding. 

Figs 8A-8C show a bottom strip support assembly 90 
for a screen according to the present invention. A 
plurality of strips 91 extend between and are secured to 

10 frame sides 92 and 93. As shown in Fig 8B, a strip 91 is 
welded along line 94 to part of a screen hook 95. The 
weld is sized and configured to prevent leakage at the 
hook/strip Interface. A sleeve 96 made of galvanised 
metal encases the hook for added strength and protec- 

15 tion. The strips 91 in Fig 8A are 0.8-3. 2cm (1/32-1/8") 
thick. 

Fig. 9 shows a screen support strip 100 having 
hilltops 101 and valleys 103 for corresponding to simi- 
lar hills and valleys in a screen or screening material 

20 to which the strip is applied. 

Fig. 10 shows a further form of screen support 
strip 110 which comprises a bottom strip 111 which is 
flat and an upper strip 112 which is undulating and is 
fixed to the bottom strip 111. The undulating strip 112 

25 has hilltops 113 and valleys 114 for corresponding to a 
screen or screening material with similar hills and 
valleys . 

Fig. 11 shows a further support strip 120 which 
resembles the support strip 110 but has fewer projecting 

30 portions 125 which are spaced apart from one another so 
that when a screen with multiple troughs or Indentations 
is supported by the strip 120, only every other trough 
or indentation in the screen or screening material is 
entered by a projecting portion 125. The projections 125 

35 bay be disposed as required to support a particular 
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trough, number of troughs or pattern of troughs. The 
support strip 120 comprises a lower strip 121 which is 
flat and carries the projecting portions 125. 

Fig. 12 shows a screen 130 having screening mater- 
5 ial 131 (which may be any screen or screening material 
disclosed herein) supported by a support strip 132. The 
support strip has a flat bottom strip 133 and an undula- 
ting strip 124 secured thereto. The screening material 
131 may rest on the undulating strip 134, some or all of 

10 which may be bonded to the screening material. 

Fig. 13 shows a screen 140 which comprises screen- 
ing material 141 which may be any screen or screening 
material disclosed herein. The material 141 is supported 
by support strip 142 which comprises a flat lower strip 

15 143 which carries projecting strip portions 144 spaced 
apart from one another and secured to the upper face of 
the strip 143. The material 141 is undulating and the 
projections 144 project up into the hills formed in the 
screening material. In any embodiment of the invention 

20 in which part of a support strip projects up into a 
raised part of a screen, the projecting strip may be 
connected to, adhesively bonded to, or welded to the 
screen at any selected point, line, points or lines in 
the raised screen part. As shown in Fig 13, the project- 

25 ing strip portions are not bonded to, connected to or 
welded to the tops 145 of the screening material 141; 
nor are they bonded to, welded to or connected to lower 
portions 146 of the raised parts of the screening mater- 
ial 141. Alternatively the projecting strip portions 144 

30 may be bonded to, connected to or welded to only the 
tops 145 of the raised parts of the screening material 
and/or to the lower portions 146. 

In Fig. 14, a shale shaker 210 according to the 
invention has a screen 220 (with screen material, 

35 screening cloth or screening mesh as desired) mounted on 
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a vibratable screen mounting apparatus or "basket" 212. 
The basket 212 is mounted on springs 214 which are 
supported from a frame 216 • Only two of the springs are 
shown, and the other two are on the side of the shaker 
5 which is not seen in Fig. 14. The basket 212 is vibrated 
by a motor 202 and connected vibrating apparatus 218 
which is mounted on the basket 212 and which brings 
about vibration of the basket and screens. An elevator 
apparatus 208 provides for raising and lowering an end 

10 of the basket 212. 

Figs* 15A-15B show a screen 250 which resembles the 
screen in Fig ID except that it has no side members. It 
has a plurality of bottom support strips, each of which 
has two upper in-turned edges formed into a mounting 

15 hook 254. Undulating screening material 256 is bonded to 
the strips 252. 

Figs 16A-16B show a support strip 260 having a flat 
lower strip 262 carrying an undulating upper projecting 
strip 264 which is narrower in width than the strip 262. 

20 Any of the previously described support strips formed of 
an upper strip carried by a flat lower strip may also 
have an upper strip that is narrower in width than the 
lower strip. The strip of Figs 17A-17B is similar and 
discloses a support strip 270 formed of a lower strip 

25 272 and an upper strip 274 secured to the lower strip. A 
series of openings is provided through the lower strip 
262 to permit fluid flow, and a series of openings 278 
is also provided through the upper strip 274. Any strip 
or rod disclosed herein may have holes therethrough to 

30 promote fluid flow. Any strip or rod disclosed herein 
with an upper projecting portion and a lower strip or 
rod may have holes in the upper strip or rod, the lower 
strip or rod, or both to promote fluid flow. 

Fig. 18 disclosed an improvement in screens with 

35 upper screening material and a lower rigid perforated 



WO 97/03765 PCT/EP9G/03103 

- 14 - 

metal sheet or apertured plate, including but not limi- 
ted to improvements for screens as disclosed in Patent 
No's US-A- 5417793, 5417858 and 5417859. A screen 280 
with screening material 281 has a lower apertured plate 
5 282 as disclosed e.g. in the three listed patents. Upper 
projecting strips 284 are secured to the lower apertured 
plate 282. The upper projecting strips 284 may or may 
not be bonded to the screening material 281 and may or 
may not have holes therethrough. The screening material 

10 may be bonded to itself, and/or to any apertured plate, 
strip or rod. Any upper projecting rod, strip, combina- 
tion of strips or rods, or pattern of strips or rods 
disclosed herein may be used with screens with a lower 
apertured plate, including but not limited to those 

15 disclosed in the three listed patents. 

It will be appreciated that modifications may be 
made to the embodiments described herein without depart- 
ing from the invention. 

20 
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CLAIMS 

1. A screen for a vibratory shaker device comprising 
screening material which extends over the area of the 
screen and is supported by at least one relatively 

5 narrow strip. 

2. The screen of Claim 1, which is rectangular when 
viewed in plan. 

3. The screen of Claim 2, wherein the screening 
material is formed to define hills and valleys. 

10 4. The screen of Claim 3, wherein the hills and val- 
leys run parallel to the longer dimension of the frame. 

5. The screen of Claim 3, wherein the hills and val- 
leys run parallel to the shorter dimension of the frame. 

6. The screen of any of Claims 2-5 , wherein a plural- 
15 ity of support strips run parallel to the longer dimen- 
sion of the frame and are spaced apart in the shorter 
dimension of the frame. 

7. The screen of any of Claims 2-6, wherein a plural- 
ity of support strips run parallel to the shorter dimen- 

20 slon of the frame and are spaced apart in the longer 
dimension of the frame. 

8. The screen of any of Claims 2-7, wherein a plural- 
ity of support strips run diagonally of the frame. 

9. The screen of any of Claims 2-8, wherein ends of 
25 the frame are hooked. 

10. The screen of Claim 9, wherein the hooks are de- 
fined by inturned ends of the support strips. 

11. The screen of Claim 9, wherein the hooks are de- 
fined in frame side members with inturned edges. 

30 12. The screen of any preceding claim, wherein the 
strips are adhesively attached to the screening mater- 
ial. 

13. The screen of any preceding claim, wherein the or 
each support strip is 1.2-7. 5cm (0.5-3") in width and 
35 0.8-3. 2mm (1/32-1/8") in thickness. 
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14. A screen for a vibratory shaker, comprising 
screening material having a series of raised portions 
defining an undulating shape, and at least one support 
strip beneath said screening material and in contact 

5 therewith, said at least one support strip being 1.2- 
7.5cm (0.5-3") in width and 0.8-3. 2mm (1/32-1/8") in 
thickness, and said at least one support strip having at 
least one raised part thereof with a shape corresponding 
to the shape of a raised portion of the screening mater - 
10 ial, said at least one raised part being positioned 
beneath and supporting said raised portion. 

15. The screen of Claim 14, wherein the support strip 
has a plurality of raised parts each corresponding to 
the shape of a raised portion of the screening material , 

15 and each raised part being positioned beneath and sup- 
porting a raised portion of the screening material. 

16. The screen of Claim 15 , wherein one raised part is 
positioned beneath and supports each raised portion of 
the screening material. 

20 17. The screen of Claim 14 , 15 or 16, wherein the 
screening material comprises a plurality of screening 
layers one on top of another. 

18. The screen of Claim 17, wherein the screening 
layers are adhesively bonded to each other. 
25 19. The screen of any of Claims 14-18, wherein at least 
one support strip has a plurality of holes therethrough. 

20. The screen of any of Claims 14-19, further compris- 
ing a base strip for the or each support strip, the or 
each support strip being positioned on the or each base 

30 strip. 

21. The screen of Claim 20, wherein each base strip has 
base strip holes therethrough. 

22. The screen of Claim 21, wherein each support strip 
has support strip holes therethrough. 

35 23. The screen of any of Claims 14-22, wherein each 
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raised portion of screening material has a top inner 
surface and a bottom inner surface, and the or each 
raised part of the or each support strip contacts only 
the top inner surface of the raised portion* 
5 24. The screen of Claim 14 , wherein each raised portion 
of screening material has an inner surface, and the or 
each raised part of the or each support strip contacts 
the inner surface of the raised portion of the screening 
material along substantially all of the length of the at 
10 least one raised part. 

25. The screen of Claim 14, further comprising an 
apertured plate beneath the screening material and at 
least one support strip on the apertured plate. 

26. A vibratory shaker device provided with one or more 
15 screens as claimed in any preceding claim. 

27. The device of Claim 26, wherein the screen is 
formed with undulations and is so positioned in the 
device that material flow is generally parallel to the 
undulations. 

20 28. The device of Claim 26, wherein the screen is formed 
with undulations and is so positioned in the device that 
material flow is generally perpendicular to the undula- 
tions. 

25 
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